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EXECUTIVE SUMMARY 
 

The Executive Summary for the Comprehensive Stormwater Master Plan (CSMP) provides a brief 

synopsis of the overall report that documents this planning initiative, summarizing the findings of the 

major focus areas undertaken in completing this community-defining study. For supporting data and 

more detailed commentary on the findings and conclusions presented herein, the reader should 

refer to the separately prepared consolidated CSMP report. 
 

1.0 INTRODUCTION 
 

The City of Paducah (City) has a lengthy history of flooding given its location along the banks of the 

Ohio River just downstream of its confluence with the Tennessee River. With over 204,000 square 

miles of upstream drainage area to this location in the Ohio River basin as seen in Figure ES-1, 

known flooding issues date back literally decades to the record 1937 flood that set in motion an 

effort to protect the City with a floodwall and levee system. Recurring floods have continued to 

plague the City by other means due to frequent rainfall-induced exceedance of natural and 

manmade drainage conveyance systems capacity. This has resulted in extensive property damage 

and losses to its citizenry and the business community at large on a recurring basis. This 

phenomenon was most recently pronounced on July 7, 2015, when a heavy localized rainfall event 

befell the City, causing widespread flooding and property damage (see Figure ES-2).  
 

Because of this increasingly recurring community problem, in August 2016, the City Commission 

authorized completion of a flooding-related study, framed as the City of Paducahôs Comprehensive 

Stormwater Master Plan (CSMP). This study was commissioned to investigate documented flooding 

issues throughout the City and to determine the causes and limitations with existing infrastructure 

that may be contributing to these problems. After the broad identification of major flooding areas 

around the City, the study approach was structured to conduct more detailed investigations of select 

priority areas for more focused evaluation and identification of solutions to mitigate flooding 

problems. The resulting outcome of this effort is a proposed capital improvements plan with outlined 

strategies developed using facilitated stakeholder participation and public involvement, to help affirm 

critical decision-making for program implementation. 
 

  

 
 

Figure ES-1  Ohio River Basin 

 
 

Figure ES-2  Oakcrest Drive, July 7, 2015 
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2.0  COMMUNITY BACKGROUND 

 

In conducting the underlying investigations for a community-wide stormwater master plan, it is vitally 

important to develop an understanding of the local context of the City and its surrounding areas. 

There are many facets to a community that can directly affect planning and decision-making as it 

relates to approaches for stormwater management and flood mitigation. As an example, long range 

planning and growth strategies can have a direct impact on stormwater as it relates to increased 

runoff volumes and corresponding changes in the floodplain. Similarly, prior studies and reports 

documenting these kinds of issues can also shed light on contributing factors that have influenced 

past decisions with infrastructure and the corresponding objectives that were intended as an 

outcome. In formulating this understanding, the CSMP Planning Team reviewed and studied a 

variety of planning considerations including the following: 

 

Á Jurisdictional Authority between City and County 

Á City and County Comprehensive Plan and Zoning Ordinance 

Á City and County Subdivision Regulations and Floodplain Ordinance 

Á Park and Recreation Master Plan 

Á Renaissance Area Master Plan 

Á Paducah McCracken Joint Sewer Agency Long-Term Control Plan (LTCP) 

Á Previous Stormwater Master Plans and Reports 

Á Historic Flood Records 

Á Local Flood Protection Project Implementation Plan 

 

The planning area encompassing 

this study brings with it many 

unique attributes that go beyond 

the basic infrastructure realm that 

is more closely associated as the 

source of flooding issues within 

the City. While the CSMP focuses 

on flooding-related problems 

inside the City limits, the 

watershed basins feeding many of 

the drainage courses under review 

extend out into the county where 

growth and development is also 

permitted to similarly occur. 

Figure ES-3 highlights the 

McCracken County (County) 

boundary and the five major 

drainage basins or subwatersheds 

included in this study, along with 

an overlay of Cityôs Corporate 

Limits. To illustrate the importance of this point, the study area within the City limits totals nearly 

17 square miles, while the actual contributing drainage area to conveyance systems that address 

stormwater inside the City limits totals over 47 square miles. 

 
 
Figure ES-3  Major Drainage Basin Overview 
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The significance of stormwater runoff from areas within the City and County is not only defined by 

the watershed areas that contribute runoff to the drainage conveyance systems, but also to future 

development and redevelopment and the regulations that govern stormwater management controls. 

While both the City and Countyôs regulations for development and redevelopment require some form 

of stormwater management controls, their requirements differ and are generally inadequate based 

on todayôs standards. Increased runoff volumes and peak flow rates for varying storm events can 

each lead to aggravation of existing flooding conditions as well as new flooding problems due to 

inadequate downstream conveyance system capacity.  
 

Tables ES-1 to ES-2 provide a comparison of the various stormwater-related policies and regulations 

that are currently in place with the City and the County. 
 

 
 

 
 

Another equally important consideration for the CSMP is the limitation imposed by the Cityôs 

combined sewer system (CSS), which defines much of the urban area context where most of the 

existing flooding problems have persisted for years. In general, CSSs have typically evolved over 

many years and not only convey sanitary sewage waste but also stormwater where connections to 

catch basins and other stormwater drainage components have been allowed. These systems are 

typically not sized to accommodate the more significant rainfall depths that are often associated with 

flooding occurrences.  As a result, these systems are typically prone to overflows and bypasses to 

natural water bodies that has been under more recent scrutiny by the United States Environmental 

Protection Agency (USEPA) through their progressive enforcement of the Clean Water Act. 

City of Paducah McCracken County 

1. All land-disturbing activities and all development 

or redevelopment activities that disturb an area 

greater than or equal to one acre. 

2. Sites that are smaller than one acre may also be 

covered by these regulations if they are a part of 

a larger common plan of development or sale. 

3. Any nonresidential development for which the 

area paved and under roof is equal to or greater 

than 10,000 square feet. 

4. Contain on-site, or provide off-site, stormwater 

management facilities capable of controlling 

increased runoff equal to but not greater than its 

predeveloped condition. 

1. Any proposed subdivision that would contain 

new streets and more than lots. 

2. Residential subdivisions or residential planned 

unit developments, where minimum lot size is 

less than two acres. 

3. Any nonresidential development for which the 

area paved and under roof is greater than 

10,000 square feet, and a concentrated flow is 

created that may impact an adjacent property. 

4. Contain on-site, or provide off-site, stormwater 

management facilities capable of controlling 

increased runoff relative to its predeveloped 

condition. 

 
Table ES-1  Stormwater Management Requirements for Development 

City of Paducah McCracken County 

10-Year/24-Hour 

5.14* 

(4.77Ȥ5.51)* 

25-Year/24-Hour 

6.03* 

(5.58Ȥ6.47)* 

*Design Storm Rates based on NOAA Atlas 14, Volume 2, Version 3 

 
Table ES-2  Stormwater Detention Design Storms 
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Under the authority of the Paducah McCracken Joint Sewer Agency (JSA) beginning in 1999, the 

Cityôs CSS continues to evolve, following the adopted LTCP, by virtue of a Consent Judgement and 

Administrative Order with USEPA. As a capacity constrained system, JSAôs LTCP was developed to 

mitigate the frequency of discharge from the CSS by implementing various improvement strategies 

including storm sewer separation, storage, capacity enhancement, screening, and high rate 

treatment systems among others. However, a primary caveat to this program is the relatively small 

rain event required to meet compliance expectations as compared to the larger rain events that 

typically result in widespread community flooding.  

 

JSAôs design basis for its LTCP uses a representative rainfall period of 5 years focusing on design 

storms ranging from 1-year to 5-year events with a target of eliminating or treating 85 percent 

of the combined sewagecollected on  a system-wide annual average basis. While considered a 

significant requirement for implementation of system-wide CSS controls, this design basis suggests 

the need for careful planning and partnering in finding sustainable solutions that respect JSA CSS 

capacity concerns while supporting the Cityôs flood mitigation efforts. This issue can be seen 

firsthand in the complexity of the CSS by the numerous interbasin regulators that redirect flow from 

one area to another based on rainfall induced surcharge depths within the system. To illustrate the 

magnitude of the JSA CSS, the system extents are graphically depicted in Figure ES-4.    

       

  

 
 
Figure ES-4  JSA CSS Service Area Extents Overview 
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The result of the community background review suggests a number of important action steps going 

forward as the City seeks to address existing flooding problems and better manage the impacts of 

future planning and growth decisions. Recommended action steps include the following: 
 

1. Work with County to modernize regulations for stormwater management that are 

consistently applied between both jurisdictions. 

2. Develop land use policies through the Comprehensive Plan that compliment future 

efforts to mitigate community flooding problems. 

3. Consider needs for additional peak flow reductions for new and redevelopment 

projects located within areas of the CSS. 

4. Review and update floodplain ordinance and associated policies to reduce the 

adverse effects of allowable filling in the floodplain and loss of riparian habitat. 

5. Partner with JSA to review and consider win-win opportunities for implementation of 

CSMP and LTCP improvements programs. 
 

3.0  EXISTING DRAINAGE FACILITIES AND INFRASTRUCTURE 
 

The CSMP Study area is defined by the five major drainage basins or subwatersheds that contribute 

stormwater runoff to the natural and manmade conveyance systems that serve these areas. The 

conveyances for these drainage basins include major streams such as Crooked Creek, Cross Creek, 

Island Creek, and Perkins Creek as well as the various closed pipe and culverted systems that serve 

the more densely developed urban area of the City Massac Creek includes a small area of the Cityôs 

corporate limits, but was excluded from the study scope for purposes of detailed problem area 

evaluations. Figure ES-5 illustrates the location of these drainage basins in relation to the Corporate 

Limits of the City.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure ES-5  Study Area Watershed Limits 
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In addition to overall size, each drainage basin includes certain unique characteristics that define 

the local runoff patterns and contribute to flow received by its respective drainage conveyances. 

These factors range from the steepness of topography and type of ground cover to soil types and 

the density of urban development that is currently in place. Remaining undeveloped land is also an 

important consideration with stormwater master planning since nearly all new development that 

occurs will result in increased runoff volume to the downstream receiving systems. Similarly, 

redevelopment activity can add further to this phenomenon, since these kinds of projects can also 

result in increased densities and impervious area. Table ES-3 on the following page highlights the 

major characteristics that define each drainage basin included in this study.  

 

 
 

As illustrated in Table ES-3, four of the five drainage basins are primarily served by natural stream 

conveyance systems with the lone exception being the Urban Area subwatershed. The urban area 

includes both separate and combined sewers that are formed by an extensive network of inlets and 

piping that capture and convey stormwater flow to major outfalls near the Ohio River. JSA owns and 

maintains the major components of the piping network in the combined sewer area, which is 

designed to direct wastewater and any base flow in this system to the existing wastewater treatment 

plant. The City owns and maintains the separate storm sewer system including the storm sewer 

catch basins and piping that connect to the CSS. During heavy rainfall events, the CSS can become 

surcharged with stormwater, which sometimes results in overflow releases into the natural receiving 

system at controlled locations. Table ES-4 includes a summary of the major components that 

comprise the existing closed pipe network.   
 

 

Watershed Name 
Area 

(acres) 

Approximate 
Impervious 

Area (%) 

Portion of 
Watershed in 

City Limits (%) 

Primary 
Conveyance 

Method 

Island Creek 17,988 9 12 Natural Stream 

Cross Creek 1,309 31 80 Natural Stream 

Crooked Creek 2,102 25 86 Natural Stream 

Perkins Creek 5,101 18 51 Natural Stream 

Urban Area 3,509 49 100 Pipe/Culvert 

 
Table ES-3 Study Area Subwatershed Statistics 

Component Quantity 

Pipe 170 Miles 

0ò to 15ò 73 Miles 

15ò to 24: 56 Miles 

24ò to 48ò 29 Miles 

48ò and Larger 12 Miles 

Manholes 1651 

Regulator Manholes 47 

Inlets 6,399 

Outfalls 842 

 
Table ES-4 Major Conveyance System Components 
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In undertaking this study, existing flooding-related complaints were also reviewed and compiled to 

correlate the nature of the stated problem and its location with respect to each major drainage basin. 

Between 2007 and 2016, the City documented over 440 complaints on its Drainage Complaint Log 

for various issues associated with drainage and stormwater. Through a detailed screening process, 

many of these complaints were found not applicable to the CSMP, since they related to private 

property matters or other unrelated issues. the remaining complaints applicable to the CSMP 

initiative were grouped and categorized by watershed as detailed in Table ES-5. These complaints 

are also georeferenced according to each subwatershed drainage basin in Figure ES-6, to illustrate 

their concentration for the study.  
 

 
 

 

Drainage Basin Structural Sinkhole 
System 

Maintenance Yard Flooding Total 

Crooked Creek 4 2 3 2 11 

Cross Creek 1 - 14 3 18 

Island Creek 1 1 1 1 4 

Perkins Creek - 4 4 5 13 

Urban Area 7 4 53 15 79 

Total 13 11 75 26 125 

 
Table ES-5  Drainage Complaints Per Study Basin 2007-2016 

 
 
Figure ES-6  Mapped Drainage Complaints 2007 to 2016 
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Based on the 10-year complaint history provided by the City, the overwhelming majority were 

situated in urban area locations and determined to be more maintenance related in scope. From this 

data, it was concluded that additional public outreach was needed to correlate past flooding history 

with documented property owner flooding accounts.    

 

4.0  LOCAL FLOOD PROTECTION SYSTEM 

 

Following the historic flood of 1937, the 

Federal Government authorized 

implementation of the Paducah Local Flood 

Protection Project in response to the 

catastrophic flood damage experienced 

from the Ohio River. This system continues 

to exist and operate today as a vitally 

important part of this Cityôs overall strategy 

for flood protection. Comprised of over 

12 miles of earthen levee and concrete 

floodwalls with 12 pump plants, this system 

is designed to protect 17.3 square miles of 

combined City and County area containing 

over $1.2 billion dollars in community 

assets, against flooding from the Ohio 

River. The Cityôs budget includes an 

allocation of over $600,000 annually to 

support the various operational needs for 

this system. Figure ES-7 highlights the 

extents of the floodwall and flood protected 

areas as well as the pump plants that 

service upstream area drainage needs. 

 

Under normal river stages below flood level, this system operates in an open condition allowing flow 

from pipes and streams on the landward side of the levee and floodwall to flow through directly to 

the river by natural conveyance or piped flow. When the river stage is high, and the flood protection 

system is activated, pump plants are needed to convey accumulated stormwater from the landward 

side of the levee and floodwall to the river. In certain locations such as Noble Park, the operations 

of this system must be carefully considered in context with the performance of the upstream area 

storm drainage conveyance system. For high intensity localized rain events that occur when the 

flood gates are closed, this system can surcharge and contribute to upstream area flooding. Given 

this condition, the study approach included a review of pump plant operations and capacities, and 

their corresponding upstream drainage system networks for consideration in the modeling phase 

and evaluation of alternatives.      

 

  

 
 
Figure ES-7  Local Flood Protection System 










































